A report on 500 consecutive eyes having radial keratotomy for myopia and myopic astigmatism is presented. Surgery was on an out-patient basis under local ana esthetic, with a foUow-up of 99.2 % of cases, 91.8% of the 294 patients elected to have radial keratotomy on the fellow eye. The surgical protocol was designed to minimise side effects and complications rather than maximise the reduction in myopia. 6/12 unaided vision or better was achieved by 99% of cases in the low myopia group, 91 % in the middle and 41 % in the high myopia group. Persistent hypermetropia of +1.oon or greater occurred in only 0.4% of cases and secondary astigmatism of 1.oon or greater in 1 % of cases. Corneal perforations were minimised by single-pass incisions, but this was at the cost of lesser myopic corrections in the higher myopic group. Centering on the visual axis rather than the centre of the pupil minimised glare sensitivity. No patient developed potentially blinding complications.
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Selection of Patients
Patients were selected on the following criteria: (1) Lower age limit was 18 years, there was no upper limit for the surgery. (10) Although many patients were seen direct, they were encouraged to visit their general practitioner before attending the centre. Consultation reports were sent to general practitioners before treatment together with an account of radial kerato tomy, and an operation report on the day of surgery. A final report was sent on completion of treatment.
Technique of radial keratotomy
(1) All surgeries were done on an out-patient basis in a sterile operating theatre and using sterile surgical techniques. (2) Surgery was done using an operating microscope. (3) Pre-medication of 10 mg valium was given orally. (4) Surgery was done on the non-dominant eye first followed by the fellow eye approxi mately six weeks later.
(5) The amount of surgery was planned by nomogram based on patient's age and refrac tive error. (6) Ultrasonic pachymetry to determine cor neal thickness was performed immediately preoperatively. (7) The eye was anaesthetised with Guttae Amethocaine 1 % . (8) The eye was kept minimally moist with sterile normal saline during the surgical procedure. (9) Great care was taken to mark the intersec tion of the visual axis on the cornea. (10) Oull marking trephines with cross hairs and 3.00, 3.25, 3.50, 3.75, 4.00, 4.50, 5.00 and 6.00 mm diameters were used. (11) Radial incisions were done with a single edged 45° angle diamond blade set at 115% of the average para-central corneal depth measured by ultra-sonic pachmetry, aiming to achieve between 90% and 95% depth at the commencement of the radial inCisions. Inci sions were centrifugal, i. e. from optical zone to periphery. The ultrasonic probe was placed exactly on the optical (clear) zone mark in the position of the radial incisions. The standard interval between eyes having surgery was six weeks, and between primary and secondary surgery on the same eye was between three and six months.
Study Population
Five hundred consecutive eyes had radial or radial and transverse keratotomy. Secondary surgery was performed on 54 eyes or 10.8% of the total (PERK 9%). The total number of patients treated was 294, of which: 194 (66%) were males (PERK 52%) and 100 (34%) females (PERK 48%). Follow up was possible in 496 out of the 500 cases (99.2%). Maximum follow-up was two years. Out of 294 patients, 270 (91.8%) elected to have radial kerato tomy on the fellow eye. (Some of these cases are not included in the 500 consecutive ker atotomies described here). Seven patients had planned uniocular surgery. At baseline the spherical equivalent refraction was (i) -1.000 to -3.000 in 127 eyes (plus two not followed up and therefore excluded). Eighty nine of these had radial keratotomy and 38 had radial and transverse keratotomy. (ii) -3.250 to -6.00D in 211 eyes with 153 patients having radial keratotomy and 58 having radial and transverse keratotomy. (iii) -6.250 to -9.000 in 117 eyes (plus two eyes not followed up and therefore excluded). One hundred and one cases had radial keratotomy and 16 had radial and tranverse keratotomy. 
Visual results
The visual results are expressed as a percent age of 6/12 uncorrected visual acuity since it is considered that this is the most meaningful statistic to present to the patient considering radial keratotomy surgery. Average predicted result or average dioptric result gives a less meaningful forecast to the patient. The per centage of patients achieving emmetropia is not used, since for reasons described later, it is not always desirable to aim for this. Success of the surgery as defined by the International Society of Refractive Keratoplasty is 6/12 (20/ 40) unaided vision.:
In the low myopia group of -1.000 to -3.000, 125 eyes out of 127 achieved 6/12 unaided vision or better. Of the remaining two cases, one had 4 cylinder pre-operatively and one case was amblyopic.
In the group of moderate myopia of -3.250 to -6.000, 211 eyes had surgery. One hundred and eighty-six out of the 211 eyes achieved 6/12 vision unaided or better.
In the high myopia group of -6.250 to -9.000, 117 eyes had surgery, forty-five of these achieved 6/12 vision or better unaided following surgery.
In the very high myopia group of greater than -9.000 45 eyes had surgery. Every eye achieved a significant and major reduction in the myopic spherical equivalent.
Most refractions were stable at between one and two months and 5% of cases con tinued to decay up to the sixth month gate and three eyes to the one year gate.
The surgical plan was slightly conservative in the surgery on the first eye and used the experience of the response of that eye in plan ning the operation on the second eye. Thus most of the secondary surgery was done on the first eye. It was found that the response of the second eye could be predicted accurately from the response of the first eye. Table I lists the results of post-operative unaided visual acuity and where there has been decay of effect up to 12 months the results are corrected accordingly. There was no decay of effect after the 12th month gate.
Ta ble II lists the results of this study with other comparable ones.1,3,4,5,6 However it should be noted that only the United States studies used independent examiners for the measurement of visual acuity and refraction. The studies are comparable although there is some difference in the parameters of the groups of myopes. To assist in the compari son, amblyopic eyes in this study have been excluded in the visual results as they were in other studies,
Complications
Post-operative complications are divided into three groups as in the PERK Report.
(1) Transient signs and symptoms.
(2) Persistent signs and symptoms that did not reduce best corrected visual acuity. (3) Complications that actually or potentially reduced visual acuity.
(1) Transient Signs and Symptoms Ocular pain often described as similar to toothache in the eye was common but was usually controlled by oral analgesics such as OF118. Pain was nearly always better by the following day and was eased on the day of sur gery by removal of the eye patch. Many patients described a slightly scratched feeling in the eye for two weeks post surgery after which it gradually subsided. Pain was usually more severe when an increased number of incisions had been made or where the corneal epithelium had tended to strip off during the incision. Very little conjunctival injection was caused by this surgery.
Fluctuation of vision more properly described as variation of refraction, was reported by many patients especially during the first month but this decreased steadily. (Table III) The eye became more myopic during the day but only one patient has required two pairs of glasses (for day and evening wear). Variation of refraction prob ably occurs in all cases but is often not appar ent to the patient. It is caused by the increased flexibility of the cornea during the healing period and is therefore more marked in the older patient with slower healing, particularly in the higher myopic group. The variation occurs as a response to diurnal changes in intraocular pressure and upper lid pressure during sleep, 7
(2) Persistent signs and symptoms that did not reduce corrected visual acuity. (Table  IV) .
Initial hypermetropia of + 1.000 or greater occurred in five eyes out of 500 (1 %). If this persisted at one month Guttae Timolol Mal eate 1 % was administered twice a day to the hypermetropic eye. This resulted in the abol ition of the hypermetropia in three of the eyes presumably by lowering the intraocular pres sure, although it is possible that there was a decay in the surgical effect. Persistent hyper metropia occurred in two out of 500 eyes (0.4%). The PERK Report recorded secon- dary hypermetropa of 11 % in the lower my opic group, 12% in the middle myopic group and 6% in the higher myopic group. Five eyes in the study of 500 eyes (1%) developed secondary astigmatism of 1.00D or greater. This compares with 9.5% in the PERK Report and Percivae reporting 5% secondary astigmatism. Secondary astigma tism can be caused by uneven spacing of the incisions and variations in depth achieved and is probably aggravated by re-incising the primary incisions.
Epithelial 'pearls' or inclusion cysts and other debris in the scars occurred in only two incisions in the series. These were probably due to inadequate irrigation of the wounds with normal saline at the conclusion of the surgery. Such inclusions can cause delay in wound healings and may become a site for late keratitis. 9 They can be dissected out under local anaesthetic post-operatively.
Epithelial iron lines were commonlO but often very difficult to see and tended to occur at one year post-operatively or later. Iron lines may be related to changes in corneal cur vature. They are more frequent in high myo pic corrections and are possibly due to the deposition of iron from tear poolingll but they do not affect visual acuity. (Table V) A decrease in the best visual acuity of more than one line occurred in nine patients Macro-perforations cause wound gape, loss of anterior chamber and require suturing, however there were none in this series. Micro perforations occurred in seven cases (1.4% ) but none of these required suturing, all anterior chambers were maintained and sur gery was completed in every case. PERK reported 2.9% micro-perforations, Arrow smith 35% and Deitz 4 36% micro-perfor ations in their first studies, later reducing to 7% 5 in their second studies. Of the seven cases of micro-perforation in this series, three were due to incorrect calibration of a new knife and blade, three occurred in inferior transverse keratotomy incisions and one occurred in a radial incision probably as a result of crossing an uncharted posterior corneal dimple.
Epithelial basement changes13 and erosions such as map fingerprint occurred in the epi thelial basement membrane in two cases but these resolved at two months. There were no cases of corneal epithelial erosions. Such cor neal erosions can occur where incisions cross on the cornea.
Post-operative Trauma. There were four cases of trauma occurring in the first month post-operatively. One patient experienced a continued and violent sneezing episode between one and two hours post-operatively. The intraocular pressure in such episodes has been calculated to increase considerably. 14 The patient had had 16 radial keratotomy incisions and returned on the next day with a flat anterior chamber which eventually resulted in suturing of three of the wounds. This induced some corneal scarring and was one of the five cases of secondary astigma tism. The patient's other eye with similar sur gery six weeks previously remained intact. This episode demonstrates the increase in wound strength at six weeks. Two patients were forcibly poked in the eye on the day of surgery causing intense pain and the fourth patient travelling on his motorbike at 80 mph on the Ml motorway somersaulted several times after being thrown off. The accident occurred one month post-operatively. All four cases have a corrected visual acuity of 6/6 and the last three cases maintained the integ rity of their radial keratotomy incisions.
Glare sensitivity is subjective and it is very difficult to evaluate although some investi gators have used glare testers. IS It can be said to be common in the first two weeks, uncom mon at three months and occasional at one year. All patients were asked to report this at post-operative examination but few com plained about glare after two weeks and only two patients reported reducing their night driving. Persistent glare can be minimised by ensuring that the visual zone is centred on the visual axis rather than on the centre of the pupil. 16 The radial incisions must be perpen dicular to the cornea and not slanted, particu larly at the visual zone margin, they should not be deepened by a second pass of the knife and must be thoroughly irrigated.
Flare is common with the patient seeing the central ends of the incisions which pick up light at night against a dark background. However few patients complain of this after first noting it and it is gradually ignored. Specular microscopy had previously docu mented endothelial cell loss of between 5% and 8%.17,18 This is in line with other stud ies1 9 ,20 and its measurement had been discon tinued prior to this series.
Potentially blinding complications. No patient developed keratitis, uveitis, cataract or endophthalmitis. One patient developed steroid-induced glaucoma which subsided on the cessation of the Guttae Maxitrol being used post-operatively. It was interesting to note the enhanced effect of the surgery with the raised intraocular pressure which then diminished when the glaucoma was brought under control. No maculopathy was observed from the use of the operating microscope and its bright illumination . The rule was observed to make the incisions slowly and perform the operation quickly, both to guard against such maculopathy and also corneal thinning which would negate the accuracy of the ultra-sonic pachymetry.
Discussion
All patients obtained a significant and worth while reduction in their myopia. The best results occurred in the lower and middle myo pia groups with over 99% and 91 % success rate respectively, but provided patients were advised of the likely outcome of their surgery those in the high myopia groups were just as pleased with the substantial reduction in the myopia as those who had had their myopia abolished. Although there was a better than 99% follow-up post-operatively the percent age of long term follow-up at six months and one year was less than the other studies quoted. This reflects the much wider geo graphic origin of patients in this study. Never theless, the visual results in the lower two myopia groups compare well with the other studies publishedl•3, 4 .5.6 but it is significant that the reduction in myopia in the higher groups was not as great. This was almost certainly due to the policy of not reincising primary incisions to avoid increasing the incidence of micro-perforations. Glare was minimised by single pass incisions and the care was taken to centre all surgery upon the visual axis and not No cases of infection occurred during this series. There have been isolated reports in the literature of delayed bacterial keratitis and these are thought to be due to epithelial inclusions in the wounds. Such inclusions are minimised by meticulous irrigation of the wounds at the completion of surgery. Prolong ed firm patching post-operatively can cause epithelial downgrowth into the wounds and should be avoided. The low frequency of infection reported in all studies of radial ker atotomy compares very favourably with the relatively high incidence of severe corneal infection from the use of soft25 and extended wear contact lenses. 26 . 27 . 2 8 . 2 9
There is no evidence that radial keratotomy permanently weakens the eye. Nevertheless, all surgical wounds take time to gain strength particularly in the vascular cornea. 30 Only iso lated cases of traumatic radial keratotomy wound dehiscence have been reported/I•32 whilst other reports have demonstrated wound integrity even when scleral rupture has occurred. 33 Larsen3 4 reported 33% optic nerve evulsions in his control group and only 2% in his radial keratotomy group. The cor neal incisions appear to act in some protective way against more serious injury. This is prob ably due to increased flexibility of the radial keratotomy cornea caused by the surgical interruption of the long collagen fibrils embedded in the corneal matrix which control corneal flexing as do carbon fibre rods in a fibreglass yacht hull.
Conclusions
Radial keratotomy achieves a worthwhile visual improvement in virtually all myopic patients. 35 Side effects such as glare and varia tion of refraction can be reduced by careful surgery. 36 Severe complications are very rare. 37 The visual benefits must be balanced against the refractive side effects of possible secondary astigmatism, secondary hyper metropia from over correction and the effects of the onset of presbyopia.38 , 39 , 4 0. 4 1 Ten years ago, radial keratotomy was considered an experimental procedure. It has now been proved effective in reducing myopia in both clinical and laboratory studies and its poten tial implications have been well delineated. Therefore the International Society of Radial Keratoplasty no longer considers it either experimental or investigative2 and it is now widely practiced by eye surgeons around the world.
Radial keratotomy is a stepping stone on the pathway of refractive surgery. 4 2 ,4 3 , 44 , 4 5 , 46 Other surgical procedures include epikera tophakia which unfortuntely has a tendency towards regression of effect, 47 .48 polysulfone corneal inlays 4 9 , 5 o, 51 and hydrogel implants52 and the use of the Excimer laser for sculpting the cornea.53,5 4 .55 All of these methods are in their early stages of development and testing and will not be available for regular clinical use for several years. It is important to keep an open mind on all these procedures rather than championing one against the others; the sum of our corneal knowledge is increased by them all. It may well be that we will progress to synthetic epikeratophakia56 as an additive procedure and corneal sculpting with the Excimer Laser as a subtractive one. 57 All surgical procedures involve wound healing to some degree and total predictability will still be a problem in these more sophisticated operations. 5 8 Experiments so far with wound healing modifiers have been dis appointing.59,6O
Radial keratotomy is currently the most tested61 and widely-used procedure in our progress to a world without glasses.
